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Sampling periods and EC measurements 

Using Harvard Personal Environmental Monitor (HPEM) samplers with a low pump flow rate, 

NPACT sampled PM2.5 components including EC for a sampling period of 2 weeks to collect 

sufficient amount of pollutants, while the sampling period was 24 hours given high volume 

samplers in CSN/IMPROVE. In the present analysis, EC concentrations measured at NPACT 

sites tended to be higher than EC concentrations measured at CSN sites; in contrast, Vedal et al. 

(2013) reported that OC concentrations measured at NPACT sites were lower than corresponding 

CSN measurements. It is possible that the more reactive OC components oxidized over two 

weeks (Kessler et al. 2012), thus resulting in decreased OC concentrations in NPACT when 

measured in the lab analysis. On the other hand, unpyrolized organics possibly formed by OC 

oxidation could have been quantified as EC fractions instead of OC fractions in the lab analysis, 

thus contributing to relatively higher EC concentrations (Cheng et al. 2010; Subramanian et al. 

2006). In addition to the sampling period, other differences in carbon sampling between the 

NPACT and CSN/IMPROVE networks could have contributed to inconsistencies in the data. 

NPACT used the HPEM sampler with a lower pump flow rate and a blank correction protocol 

based on backup quartz filters. Filter handling, transport, and storage in NPACT may also have 

introduced differences in measurements between the two networks, even despite our extensive 

quality assurance and control procedures. However, the good agreement between total carbon 

measurements in the CSN and NPACT networks (Vedal et al. 2013) suggests that the 

inconsistency of EC and OC measures between the two networks is more likely driven by the 

EC-OC split rather than the sampling and blank correction protocols. 
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Table S1. Numbers of monitoring sites and 2-week average samples for silicon, EC, and PM2.5 used for spatio-temporal exposure 

prediction models by monitor type and city region in EPA AQS and NPACT monitoring networks from 2000 through 2009. 

Type Silicon 
No. sites 

Silicon 
Observation/site 

(min-max) 

EC 
No. sites 

EC 
Observation/site 

(min-max) 

PM2.5
a 

No. sites 
PM2.5

a
 

Observation/site 
(min-max) 

Los Angeles       
EPA AQSb NA NA NA NA 24 82-342 

NACT/MESA Air fixedc 7 73-81 7 74-84 7 76-85 
NACT/MESA Air homec 113 1-2 116 1-2 120 1-2 

Chicago       
EPA AQS NA NA NA NA 20 71-320 

NACT/MESA Air fixed 7 6-87 7 6-89 7 6-87 
NACT/MESA Air home 99 1-3 99 1-3 136 1-4 

Minneapolis-St. Paul       
EPA AQS NA NA NA NA 13 55-305 

NACT/MESA Air fixed 3 79-86 3 79-86 3 81-89 
NACT/MESA Air home 104 1-3 104 1-3 126 1-5 

Baltimore       
EPA AQS NA NA NA NA 29 64-345 

NACT/MESA Air fixed 5 18-85 5 18-86 5 18-92 
NACT/MESA Air home 86 1-3 87 1-3 86 1-3 

New York       
EPA AQS NA NA NA NA 45 51-342 

NACT/MESA Air fixed 3 49-83 3 53-87 3 49-83 
NACT/MESA Air home 107 1-3 107 1-3 107 1-3 

Winston-Salem       
EPA AQS NA NA NA NA 16 86-346 

NACT/MESA Air fixed 4 79-92 4 82-94 4 80-93 
NACT/MESA Air home 92 1-3 92 1-3 114 1-4 

Abbreviations: max, maximum; min, minimum; NA, Not available; AQS: Air Quality System. 
aNumbers of EPA AQS and NPACT/MESA Air monitoring sites for PM2.5 were obtained from Keller et al. 2014. bThe six MESA city regions for 

selecting EPA AQS monitoring sites were defined by 200 km and 75 km buffers from the city centers for silicon/EC and PM2.5 (Keller et al. 2014), 

respectively. cSilicon and PM2.5 sampling for 2005-2009 and EC sampling for 2008-2009, respectively.
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Figure S1. Temporal and spatial sampling for silicon and EC by CSN, IMPROVE, and NPACT monitors in Los Angeles. CSN sites 

changed the filter analysis method for EC an OC from the NIOSH_TOT (red dots) to IMPROVE_A TOR (orange dots) method from 

May 2007. 
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Figure S2. Temporal trends of log-transformed 2-week averages of silicon and EC measured by 

6-27 CSN and 1-8 IMPROVE sites in Los Angeles, Chicago, Minneapolis-St. Paul, Baltimore, 

New York, and Winston-Salem from 1999 through 2009.
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Figure S3. Scatter plots of log-transformed every 3rd day measurements of EC (µg/m3) between pre- and post- filter analysis method 

change for the overlapping 2 months from May 2007 through July 2007 at six CSN sites co-located with NPACT sites in six MESA 

city areas. 
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Figure S4. Temporal trends of log-transformed 2-week average of EC for the overlapping period from May 2007 through August 

2008 between co-located CSN and NPACT fixed sites in each of six MESA city areas. 
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Figure S5. Scatter plots of log-transformed 2-week averages of silicon for the overlapping period from August 2005 through August 

2009 between co-located CSN and NPACT fixed sites in each of six MESA city areas.
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Figure S6. Temporal trends of log-transformed 2-week averages of silicon for the overlapping period from August 2005 through 

August 2009 between co-located CSN and NPACT fixed sites in each of six MESA city areas. 
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Figure S7. Time series of log-transformed 2-week averages of silicon and EC across home-outdoor sites along with one temporal 

pattern estimated using NPACT fixed sites in Los Angeles and Chicago. 
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Figure S8. Temporal patterns of log-transformed 2-week averages of silicon (top) and EC (bottom) across NPACT fixed sites along 

with trends of PM2.5 and NOx across EPA AQS sites in the Minneapolis-St. Paul area.
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